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Objective To compare vaginal birth rates in women planning
vaginal birth after caesarean (VBAC) at home versus in an
obstetric unit (OU) and explore transfer rates in women planning
home VBAC.
Design Prospective cohort study.
Setting OUs and planned home births in England.
Population 1436 women planning VBAC in the Birthplace cohort,
including 209 planning home VBAC.
Methods We used Poisson regression to calculate relative risks
adjusted for maternal characteristics.
Main outcome measures Main outcomes: (i) vaginal birth and (ii)
transfer from planned home birth to OU during labour or
immediately after birth. Secondary outcomes: (i) composite of
maternal blood transfusion or admission to higher level care, (ii)
stillbirth or Apgar score <7 at 5 minutes, (iii) neonatal unit admission.
Results Planned VBAC at home was associated with a statistically
significant increase in the chances of having a vaginal birth
compared with planned VBAC in an OU (adjusted relative risk
1.15, 95% confidence interval 1.06–1.24). The risk of an adverse
maternal outcome was around 2–3% in both settings, with a
similar risk of an adverse neonatal outcome. Transfer rates were
high (37%) and varied markedly by parity (para 1, 56.7% versus
para 2+, 24.6%).
Conclusion Women in the cohort who planned VBAC at home
had an increased chance of a vaginal birth compared with those
planning VBAC in an OU, but transfer rates were high,
particularly for women with only one previous birth, and the risk
of an adverse maternal or perinatal outcome was around 2–3%.
No change in guidance can be recommended.
Keywords Caesarean, home birth, transfer, vaginal birth after
caesarean (VBAC).
Tweetable abstract Higher vaginal birth rates in planned VBAC at
home versus in OU but 2–3% adverse outcomes and high transfer
rate.
Linked articles This article is commented on by J Scott, p. 1133
in this issue. To view this mini commentary visit http://dx.doi.org/
10.1111/1471-0528.13565. This article is also commented on by BW
Mol, p. 1134 in this issue. To view this mini commentary visit
http://dx.doi.org/10.1111/1471-0528.13616.
Please cite this paper as: Rowe R, Li Y, Knight M, Brocklehurst P, Hollowell J. Maternal and perinatal outcomes in women planning vaginal birth after
caesarean (VBAC) at home in England: secondary analysis of the Birthplace national prospective cohort study. BJOG 2016;123:1123–1132.
Introduction
The proportion of women who are offered or attempt a
vaginal birth after caesarean (VBAC) is not known,
although in the National Sentinel Caesarean Section Audit
in 2001, only 44% of women who had a repeat caesarean
section (CS) had been offered a trial of labour.1 Because of
concerns about the increased risk of uterine rupture, peri-
natal mortality, neonatal encephalopathy and other serious
complications, current guidelines recommend that women
with a previous CS plan birth in an obstetric unit (OU),
where electronic fetal monitoring is available, and ‘where
there is immediate access to CS and on-site blood transfu-
sion services’ and advanced neonatal resuscitation.2–4 Nev-
ertheless, a small proportion of women in England opt for
planned VBAC in midwifery-led settings, including at
home and in freestanding midwifery units (FMUs), i.e.
those located on a site separate from an OU, or in along-
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Intrapartum care
side midwifery units (AMUs) located in the same building
or on the same site as an OU.5
Currently, there is little evidence on outcomes for women
planning VBAC in a midwifery-led setting. One small study
in the USA reported on 57 women with a previous CS plan-
ning birth at home, of whom 93% had a spontaneous vagi-
nal birth.6 However, the authors acknowledge that this was
a highly selected group, with more than half having had a
previous VBAC and almost a third having had a previous
home birth. In a recent German study of 1927 women plan-
ning their second birth in a birth centre or at home after a
previous CS, 77.8% had a vaginal birth.7 This study and
others carried out in Germany and the USA on women
planning VBAC in birth centres revealed significantly higher
transfer rates compared with women who had a prior vagi-
nal birth, but little evidence on adverse outcomes.8,9 Given
the different settings and health care systems these studies
are unlikely to be generalisable to the UK context.
The primary aim of this study was to compare vaginal
birth rates in women planning VBAC at home with women
planning VBAC in an OU, and to estimate transfer rates in
women planning VBAC at home. We also aimed to explore
and describe maternal characteristics, mode of birth and
maternal and perinatal outcomes in women planning
VBAC at home and in an OU.
Methods
Setting and participants
We used data from the Birthplace in England national
prospective cohort study.10,11 The Birthplace study collected
data on 79 774 ‘low risk’ and ‘higher risk’ births between
April 2008 and April 2010 from 142 National Health Service
(NHS) trusts (97% of all trusts providing home birth ser-
vices across England), 53 FMUs (95%), 43 AMUs (84%) and
a random sample of 36 OUs, stratified by geographical area
(north/south) and size (<2600/2600–4850/>4850 births per
year). Women were eligible for inclusion in the Birthplace
cohort if they planned a vaginal birth and received care from
an NHS midwife during established labour10 in their
planned birth settings, for any amount of time. Women who
had an elective CS or CS before the onset of labour, pre-
sented in preterm labour (<37 weeks’ gestation), had a mul-
tiple pregnancy, an unplanned home birth, or who were
‘unbooked’ (received no antenatal care) were excluded. Still-
births occurring before the start of care in labour were also
excluded. The study had a high response rate, with 74% of
units/NHS trusts providing data on at least 85% of eligible
women, and low levels of missing data (2–4%).10,11
In the Birthplace study, women were defined as having
planned to give birth in a particular setting if, at the
start of care in labour, they intended to give birth there
and they received care from a midwife during established
labour in that setting. Attending midwives used a study-
specific data collection form which included the medical
or obstetric/fetal risk factors listed in national intra-
partum care guidelines as ‘indicating increased risk sug-
gesting planned birth in an obstetric unit’.12 For each
woman, midwives recorded up to five risk factors, known
prior to the onset of labour, including ‘previous CS’. For
the analyses reported here the main study population
consisted of women planning birth at home or in an OU
in the Birthplace cohort for whom ‘previous CS’ was
recorded as a pre-existing risk factor. We excluded
women with planned induction of labour because at the
time of the Birthplace study this was almost exclusively
carried out in OUs, so there were no comparable women
in the home birth group (Figure S1). Records were
excluded from the analyses reported here if parity was
unknown (Figure S1).
Because previous analyses of the Birthplace cohort have
shown that the number and distribution of risk factors in
‘higher risk’ women is different in women planning birth
in an OU compared with those planning birth at home,5
we additionally carried out the main analyses in the
restricted population of women with a previous CS but no
additional risk factors.
Study data
As described above and elsewhere,5,10,11 maternal character-
istics and risk factors known prior to the onset of labour
were extracted from the woman’s medical records by the
midwife attending the birth. ‘Complicating conditions’
noted by the midwife at the start of care in labour (for
example prolonged rupture of membranes and meconium-
stained liquor); whether the woman was transferred from a
planned home birth during labour or immediately after
birth and the primary reason for transfer; and mode of
birth were recorded during labour by the attending mid-
wife. Data on maternal and perinatal outcomes were
recorded by the midwife on or after the fifth postnatal day.
Additional data on babies admitted to a neonatal unit and
women admitted to higher level care or receiving a blood
transfusion were collected in a follow-up survey by Birth-
place local co-ordinating midwives, using maternal and
neonatal notes, often with the help of neonatal staff.
Outcome measures
Our main outcome was vaginal birth, defined as any non-
caesarean birth, i.e. including spontaneous vertex birth,
vaginal breech birth, and vaginal birth assisted by ventouse
or forceps. For planned home births we also considered
transfer to an OU during labour or immediately after birth
an outcome. We considered three secondary outcomes: (i)
a composite of maternal blood transfusion or admission to
higher level care, (ii) stillbirth or Apgar score <7 at 5 min-
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utes, and (iii) admission to a neonatal unit within 48 hours
of birth.
We also manually reviewed all available data, including
free text where available, where stillbirth, early neonatal
death, meconium aspiration syndrome or neonatal
encephalopathy occurred in both settings and described the
circumstances surrounding these uncommon serious
adverse outcomes.
Statistical analysis
For all outcomes we calculated the weighted event rate with
95% confidence intervals (CI) and used modified log Pois-
son regression with robust standard errors13 to calculate
relative risks (RR) and CI. For our main outcome we
adjusted for maternal characteristics [maternal age, ethnic-
ity, marital status, body mass index (BMI), index of multi-
ple deprivation, gestational age, and parity where
appropriate]. Additionally, because previous analyses of the
Birthplace cohort have found differences in the prevalence
of ‘complicating conditions’ at the start of care in labour
in women planning birth in different settings5,11 we also
adjusted for the presence of these ‘complicating conditions’
in the main analyses. For secondary outcomes, where the
number of events was expected to be small, we calculated
only descriptive statistics [weighted incidence and unad-
justed RR with 95% CI] and did not adjust for maternal
characteristics.
In the absence of data which would have enabled us to
control for the number of previous CS or for whether the
woman had previously given birth vaginally, both of which
have been shown to impact on the success of VBAC,14 we
stratified all analyses by parity (para 1 versus para 2+).
Stratified in this way, the group of women of para 1 plan-
ning VBAC provided a homogeneous group of women
who all had had one previous CS and no previous vaginal
birth, whereas the group of women of para 2+ was more
heterogeneous. For analysis of the main outcome we tested
for an interaction between planned place of birth and par-
ity using the Wald test.
For the analyses of transfers there was no obvious com-
parator group for women planning VBAC at home since
women already receiving care in an OU do not generally
require transfer, so we did not conduct any statistical com-
parisons. We calculated the weighted percentage of women
transferred with 95% CI in the planned home VBAC group
and, for descriptive purposes, we additionally calculated the
weighted percentage of women transferred in the overall
cohort of ‘higher risk’ women planning home birth (in-
cluding women with a previous CS) and in the subgroup
of ‘higher risk’ women planning home birth who had risk
factors other than previous CS.
Robust variance estimation was used to take account of
the mis-specification of the Poisson model and allow for
the clustered nature of the data, i.e. that women were
grouped in hospitals or NHS trusts.13 As described else-
where,10,11 probability weights were incorporated to
account for differences in the probability of a woman being
selected for inclusion in the study arising from differences
in each unit/NHS trust’s period of participation and the
stratum-specific probabilities of selection of OUs.
Unweighted frequencies and weighted percentages are used
in descriptive tables. Weighting can result in percentages
differing slightly for events occurring with equal frequen-
cies, particularly when the number of events is small.
All analyses were carried out using STATA version 1315
and we assessed statistical significance at the 5% level.
Results
The study population consisted of 1436 eligible women
planning VBAC: 1227 planned OU births and 209 planned
home births (see Figure S1 for study inclusion flow chart).
Maternal socio-demographic and clinical
characteristics
Maternal characteristics are presented in Table 1 and
Table S1. Compared with women planning VBAC in an
OU, those planning VBAC at home were more likely to be
older, particularly in the sub-group of women with two or
more previous pregnancies. They were also more likely to
be of White ethnic background, have a fluent understand-
ing of English, be married or living with a partner, and be
living in less deprived areas. Women in the planned VBAC
at home group were also less likely to be obese (10.1% ver-
sus 20.6% in the planned OU VBAC group had a BMI
>30 kg/m2). In the sub-group of women of para 1, i.e.
those with one previous CS and no previous vaginal birth,
none of those planning VBAC at home had a BMI >35 kg/
m2 compared with 7.4% in the planned OU VBAC group.
Those planning VBAC at home were less likely to have
had only one previous pregnancy (38.9% versus 62.8% in
the planned OU VBAC group) and were more likely to
have a prolonged pregnancy (≥40 weeks’ gestation) (65.5%
versus 57.1%).
Additional risk factors and ‘complicating
conditions’
Compared with women planning VBAC in an OU, those
planning VBAC at home were less likely to have additional
pre-existing risk factors (Table S2), particularly in women
of para 2+.
Nine women in the home VBAC group (3.9%) had had
a previous postpartum haemorrhage with treatment or
blood transfusion, six (2.7%) had a BMI >35 kg/m2 and
five (2.5%) were known carriers of group B streptococcus
(Table S3). In the planned OU VBAC group, BMI >35 kg/
1125ª 2015 The Authors. BJOG An International Journal of Obstetrics and Gynaecology published by John Wiley & Sons Ltd on behalf of
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m2 was the most commonly occurring additional risk fac-
tor (5.7%), followed by known carriage of group B strepto-
coccus (4.8%) and gestational diabetes (2.3%).
The proportion of women with ‘complicating conditions’
identified at the start of care in labour was lower in the
planned VBAC at home group (8.0%) than in the OU
Table 1. Maternal characteristics of women planning VBAC at home or in an obstetric unit
Para 1 Para 2+ All
OU n = 787 Home
n = 87
OU n = 440 Home
n = 122
OU n = 1227 Home
n = 209
n %* n %* n %* n %* n %* n %*
Maternal age (years)
Under 20 9 1.1 0 0.0 1 0.2 0 0.0 10 0.8 0 0.0
20–24 103 13.3 4 4.1 37 7.4 8 6.2 140 11.1 12 5.4
25–29 234 29.2 5 7.2 106 23.3 22 17.7 340 27.0 27 13.6
30–34 245 31.7 40 49.2 137 30.1 32 27.6 382 31.1 72 36.0
35–39 169 21.3 33 33.6 127 30.9 41 34.2 296 24.9 74 34.0
40+ 26 3.4 5 5.9 32 8.1 19 14.3 58 5.1 24 11.0
Missing 1 0 0 0 1 0
Ethnic group
White 585 71.9 78 90.9 292 63.2 113 93.3 877 68.6 191 92.4
Non-white 201 28.2 9 9.1 146 36.8 9 6.7 347 31.4 18 7.6
Missing 1 0 2 0 3 0
Understanding of English
Fluent 694 89.0 87 100.0 375 85.4 121 99.3 1069 87.7 208 99.5
Not fluent 77 11.0 0 0.0 54 14.6 1 0.8 131 12.3 1 0.5
Missing 16 0 11 0 27 0
Marital/Partner status
Married/Living together 736 93.6 84 98.2 402 91.0 119 99.3 1138 92.6 203 98.9
Single/Unsupported by partner 43 6.4 2 1.8 33 9.0 1 0.7 76 7.4 3 1.1
Missing 8 1 5 2 13 3
Body mass index (kg/m2)**
Not recorded 132 17.9 17 21.3 59 14.3 28 19.9 191 16.6 45 20.4
<18.5 12 1.6 1 1.3 12 2.6 3 1.9 24 2.0 4 1.7
18.5–24.9 278 34.6 37 41.8 153 34.0 44 42.3 431 34.3 81 42.1
25.0–29.9 199 25.0 28 31.5 127 29.2 28 22.1 326 26.6 56 25.7
30.0–34.9 105 13.6 4 4.1 60 13.5 13 9.5 165 13.6 17 7.4
35.0–39.9 35 4.2 0 0.0 19 4.3 1 0.8 54 4.3 1 0.5
40.0+ 24 3.2 0 0.0 9 2.0 5 3.6 33 2.7 5 2.2
Missing 2 0 1 0 3 0
IMD quintiles
1st Least deprived 161 19.1 20 22.9 45 9.7 23 20.5 206 15.6 43 21.4
2nd 145 17.4 24 25.0 61 13.4 21 18.2 206 15.9 45 20.8
3rd 154 19.4 15 17.6 62 12.9 24 19.0 216 17.0 39 18.5
4th 126 16.5 18 22.2 96 21.9 20 17.0 222 18.5 38 19.0
5th Most deprived 193 27.6 10 12.4 172 42.0 34 25.3 365 33.0 44 20.3
Missing 8 0 4 0 12 0
Previous pregnancies ≥24 completed weeks
1 previous 787 100.0 87 100.0 0 0.0 0 0.0 787 62.8 87 38.9
2 previous 0 0.0 0 0.0 260 57.3 65 54.0 260 21.3 65 33.0
3+ previous 0 0.0 0 0.0 180 42.7 57 46.0 180 15.9 57 28.1
Missing 0 0 0 0 0 0
*Weighted percentage. Note that weighting can result in percentages differing slightly for events occurring with equal frequencies, particularly
when numbers are small (see Methods).
**WHO obesity classes. Note that women with a BMI of 35 kg/m2 fall within WHO obesity class II (BMI 35.0–39.9) but only women with a BMI
>35 kg/m2 are defined as ‘higher risk’ under the NICE guideline criteria.
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VBAC group (21.7%) (Table S2). The ‘complicating condi-
tions’ identified in the two groups of women are shown in
Table S4.
Transfers in women planning VBAC at home
Overall, 37.2% of women planning VBAC at home were
transferred to an OU during labour or immediately after the
birth of their baby (Table S5). Transfer rates varied mark-
edly with parity; 56.8% of the women of para 1 were trans-
ferred, compared with 24.6% of women of para 2+. Among
‘higher risk’ women with risk factors other than previous
CS, transfer rates were 46.1% in nulliparous women and
25.0% and 14.5% in women of para 1 and para 2+, respec-
tively (Table 2). Failure to progress in the first or second
stage was the most common reason for transfer, particularly
in women of para 1 (Table S5). Repair of perineal trauma
was the most common reason for transfer after birth,
accounting for over 40% of postnatal transfers overall, and
70% of postnatal transfers in women of para 1.
Mode of birth
The proportion of women planning VBAC at home who
had a spontaneous vertex birth was higher overall (82.6%
versus 53.7%), and in both groups defined by parity, com-
pared with women planning VBAC in an OU (Table S6).
The proportions having ventouse, forceps or caesarean
births in the planned home VBAC group were lower than
in the OU VBAC group. Two women in the planned home
VBAC group and one woman in the OU VBAC group had
vaginal breech births.
Proportions were similar when the analysis was restricted
to women planning VBAC with no additional risk factors.
Chances of vaginal birth
Overall, planned VBAC at home was associated with a sta-
tistically significant increase in the chances of having a
vaginal birth compared with planned VBAC in an OU [ad-
justed relative risk (aRR) 1.15, 95% CI 1.06–1.24], after
adjustment for maternal socio-demographic characteristics,
parity and the presence of ‘complicating conditions’ at the
start of labour care (Table 3). There were similar statisti-
cally significant increases in the chance of vaginal birth in
the planned VBAC at home group when we stratified by
parity.
Results were similar when we restricted analyses to
women planning VBAC without additional risk factors.
The proportions of women having vaginal birth in each
setting by parity, and stratified by the presence of addi-
tional risk factors and ‘complicating conditions’, are shown
in Table S7.
Maternal and perinatal outcomes
The numbers of adverse maternal and perinatal outcomes
were small in both groups. Absolute risks and unadjusted
relative risks are shown in Table 4.
Adverse maternal outcomes
Seven women (2.99%) in the planned home VBAC group
had a blood transfusion or were admitted to higher level
care. Of these women, one had a uterine rupture and a
transfusion of six units of blood, three were admitted to a
higher dependency unit for observation or recovery follow-
ing CS (one of whom had a transfusion of three units),
two had a blood transfusion of 3–4 units following a spon-
taneous vertex birth (one following transfer after birth at
home) and one woman had a planned postnatal admission
for reasons unrelated to her VBAC, following birth at
home.
In the planned OU VBAC group, 36 women (2.85%)
had a blood transfusion or were admitted to higher level
care. Three of these women had a uterine rupture. Thirty
women had a blood transfusion, 17 of whom were admit-
ted to higher level care; 13 women had a blood transfusion
following CS. Data on the volume of blood transfused was
available for 27 women; this ranged from 2 to 15 units
with a median of three units.
Adverse perinatal outcomes
Seven women (1.87%) in the planned VBAC at home
group and 20 women (1.57%) in the planned OU VBAC
Table 2. Transfer rates in ‘higher risk’ women planning home birth,
by parity
Transfers Births Weighted
n n %* (95% CI)
All ‘higher risk’ women
Overall 412 1489 27.1 (24.6–29.8)
Para 0 143 288 46.1 (40.4–51.9)
Para 1 164 562 29.9 (25.9–34.3)
Para 2+ 105 639 16.6 (13.4–20.2)
All ‘higher risk’ women excluding women planning VBAC
Overall 330 1280 25.4 (22.8–28.1)
Para 0 143 288 46.1 (40.4–51.9)
Para 1 114 475 25.0 (21.0–29.5)
Para 2+ 73 517 14.5 (11.5–18.1)
All women planning VBAC
Overall 82 209 37.1 (30.2–44.5)
Para 1 50 87 56.7 (47.0–65.9)
Para 2+ 32 122 24.6 (16.4–35.2)
All women planning VBAC with no additional risk factors
Overall 71 170 39.1 (30.5–48.4)
Para 1 44 73 58.9 (47.4–69.4)
Para 2+ 27 97 26.0 (16.5–38.6)
*Weighted percentage.
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group had a baby who was stillborn or had an Apgar score
<7 at 5 minutes. Four babies were stillborn, two in each
group. Two of these four stillbirths were associated with
uterine rupture.
Eight women (3.71%) in the planned VBAC at home
group and 40 women (3.04%) in the planned OU VBAC
group had a baby who was admitted to a neonatal unit
within 48 hours of birth. There were four cases of meco-
nium aspiration syndrome (two in each group) and one
baby had signs consistent with neonatal encephalopathy,
following forceps delivery, in a planned VBAC in an OU.
There were no neonatal deaths.
Discussion
Main findings
Compared with women planning VBAC in an OU, fewer
women planning VBAC at home had additional pre-exist-
ing risk factors and they were less likely to have ‘complicat-
ing conditions’ noted by the midwife at the start of care in
labour.
Compared with women planning VBAC in an OU,
women planning VBAC at home were significantly more
likely to have a vaginal birth.
The number of adverse outcomes was small but not neg-
ligible. Serious adverse maternal outcomes occurred in
around 2–4% of births and similar proportions of babies
were admitted to a neonatal unit. Stillbirth or Apgar score
<7 at 5 minutes occurred in 1–3% of births.
Transfer rates were high (56.8%) in women planning
VBAC at home in a second pregnancy. Transfer rates were
lower in women of para 2+ planning VBAC at home
(24.6%).
Strengths and limitations
A strength of the study is that we were able to evaluate
outcomes in a nationally representative sample of women
planning VBAC in an OU or at home using high quality
Table 3. Chance of vaginal birth in women planning VBAC by planned place of birth
Vaginal
births
Births Weighted Unadjusted Adjusted** Adjusted***
n n %* (95% CI) RR (95% CI) RR (95% CI) RR (95% CI)
All women planning VBAC
Overall
OU 853 1227 69.1 (65.3–72.6) 1 – 1 – 1 –
Home 182 209 87.6 (82.6–91.3) 1.27 (1.18–1.36) 1.19 (1.09–1.29) 1.15 (1.06–1.24)
Wald test for interaction P = 0.68**** P = 0.69*****
Para 1
OU 501 787 63.0 (58.7–67.1) 1 – 1 – 1 –
Home 67 87 76.8 (65.8–85.1) 1.22 (1.06–1.41) 1.21 (1.05–1.40) 1.17 (1.01–1.37)
Para 2+
OU 352 440 79.3 (74.5–83.4) 1 – 1 – 1 –
Home 115 122 94.4 (87.7–97.6) 1.19 (1.11–1.28) 1.17 (1.08–1.28) 1.14 (1.04–1.24)
All women planning VBAC with no additional risk factors
Overall
OU 661 934 70.7 (66.6–74.5) 1 – 1 – 1 –
Home 149 170 88.2 (82.6–92.2) 1.25 (1.15–1.35) 1.16 (1.06–1.27) 1.12 (1.03–1.23)
Wald test for interaction P = 0.31**** P = 0.40*****
Para 1
OU 414 634 64.7 (60.4–68.8) 1 – 1 – 1 –
Home 58 73 79.6 (67.9–87.8) 1.23 (1.07–1.42) 1.22 (1.05–1.41) 1.17 (0.99–1.37)
Para 2+
OU 247 300 82.7 (76.4–87.6) 1 – 1 – 1 –
Home 91 97 93.9 (85.8–97.6) 1.14 (1.04–1.24) 1.13 (1.02–1.26) 1.11 (0.99–1.23)
*Weighted percentage.
**Adjusted for maternal age, ethnic group, understanding of English, marital/partner status, BMI in pregnancy, index of multiple deprivation score
quintile, gestation at delivery and parity where appropriate.
***Additionally adjusted for ‘complicating conditions’ identified at the start of care in labour.
****P-value for interaction, adjusted for maternal age, ethnic group, understanding of English, marital/partner status, BMI in pregnancy, index of
multiple deprivation score quintile, gestation at delivery and parity (binary).
*****P-value for interaction, adjusted for maternal age, ethnic group, understanding of English, marital/partner status, BMI in pregnancy, index
of multiple deprivation score quintile, gestation at delivery, parity (binary) and ‘complicating conditions’ identified at the start of care in labour.
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data from a cohort study with a low risk of bias due to
non-response and controlling for potential confounders.10
We were able to address possible biases arising from
differences in the risk profile of the two groups by restrict-
ing analyses to women with no additional risk factors and
adjusting for the presence of ‘complicating conditions’ at
Table 4. Adverse maternal and perinatal outcomes in women planning VBAC by parity and planned place of birth
Vaginal births Births Weighted Unadjusted
n n %* (95% CI) RR (95% CI)
Maternal blood transfusion or maternal admission for higher level care
All women planning VBAC
Overall OU 36 1218 2.85 (2.03–3.99) 1 –
Home 7 209 2.99 (1.50–5.90) 1.05 (0.49–2.26)
Para 1 OU 22 780 2.71 (1.82–4.01) 1 –
Home 3 87 3.58 (1.14–10.65) 1.32 (0.40–4.36)
Para 2+ OU 14 438 3.09 (1.68–5.61) 1 –
Home 4 122 2.62 (0.98–6.84) 0.85 (0.27–2.68)
All women planning VBAC with no additional risk factors
Overall OU 28 927 3.00 (2.09–4.29) 1 –
Home 5 170 2.53 (1.04–6.02) 0.84 (0.33–2.19)
Para 1 OU 18 628 2.82 (1.81–4.38) 1 –
Home 2 73 2.82 (0.72–10.46) 1.00 (0.24–4.15)
Para 2+ OU 10 299 3.35 (1.81–6.12) 1 –
Home 3 97 2.34 (0.69–7.63) 0.70 (0.18–2.71)
Stillbirth or Apgar<7 at 5 minutes
All women planning VBAC
Overall OU 20 1225 1.57 (0.97–2.52) 1 –
Home 4 206 1.87 (0.72–4.75) 1.19 (0.41–3.44)
Para 1 OU 13 785 1.56 (0.88–2.75) 1 –
Home 0 87 0 – – –
Para 2+ OU 7 440 1.59 (0.58–4.27) 1 –
Home 4 119 3.08 (1.16–7.93) 1.94 (0.48–7.79)
All women planning VBAC with no additional risk factors
Overall OU 15 933 1.67 (0.98–2.83) 1 –
Home 3 167 1.73 (0.54–5.43) 1.03 (0.29–3.70)
Para 1 OU 9 633 1.49 (0.79–2.79) 1 –
Home 0 73 0 – – –
Para 2+ OU 6 300 2.04 (0.72–5.66) 1 –
Home 3 94 2.90 (0.88–9.07) 1.42 (0.30–6.77)
Neonatal unit admission
All women planning VBAC
Overall OU 40 1223 3.04 (2.05–4.49) 1 –
Home 8 205 3.71 (1.94–6.99) 1.22 (0.57–2.59)
Para 1 OU 27 786 3.29 (2.21–4.86) 1 –
Home 4 87 4.27 (1.68–10.38) 1.30 (0.48–3.51)
Para 2+ OU 13 437 2.62 (1.38–4.91) 1 –
Home 4 118 3.34 (1.21–8.85) 1.27 (0.39–4.16)
All women planning VBAC with no additional risk factors
Overall OU 25 932 2.61 (1.59–4.25) 1 –
Home 7 166 3.92 (1.90–7.90) 1.50 (0.63–3.57)
Para 1 OU 18 633 2.78 (1.57–4.89) 1 –
Home 3 73 3.61 (1.26–9.94) 1.30 (0.40–4.26)
Para 2+ OU 7 299 2.27 (1.03–4.95) 1 –
Home 4 93 4.13 (1.48–11.01) 1.82 (0.50–6.55)
*Weighted percentage. Note that weighting can result in percentages differing slightly for events occurring with equal frequencies, particularly
when numbers are small (see Methods).
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the start of labour care. Nevertheless, it is possible that the
study groups may have differed in other unmeasured ways
that may have affected outcomes. Additionally, the home
birth group was self-selected and the findings may not be
generalisable to women planning VBAC in general, who
tend to have more and possibly different additional risk
factors and who may also differ from our study population
in ways that we have not measured.
Our sample was large enough to detect important differ-
ences in rates of vaginal birth between the two groups,
adjusted for differences in maternal characteristics. How-
ever, the numbers of adverse maternal outcomes (blood
transfusion or maternal admission to higher level care) and
adverse perinatal outcomes (stillbirth or Apgar score <7 at
5 minutes and neonatal unit admission) were small and we
had limited statistical power to detect differences in these
important uncommon adverse outcomes.
We had no data on whether the previous CS had been
performed after the onset of labour, which would influence
the likelihood of achieving a vaginal birth in a subsequent
pregnancy. We also had no data on the number of previous
CS or previous vaginal births in women with more than
one previous birth, except where this was recorded in text
by attending midwives. We therefore carried out all analy-
ses stratified by parity, which enabled us to create a group
known to have had one previous CS and no previous vagi-
nal birth and a group with two or more previous pregnan-
cies, including one or more CS.
Interpretation
Because of the risks associated with VBAC, national guide-
lines recommend planned birth in an OU.2–4 Overall, the
proportion of women planning birth at home who have
had a previous CS is small at just over 1%,5,10 but among
‘higher risk’ parous women planning home birth, previous
CS is one of the more common risk factors (18%).5
We found that planning birth at home after a previous
CS significantly increased the chances of having a vaginal
birth by around 12–15% compared with planning birth in
an OU. This is consistent with other analyses of the Birth-
place cohort, which have shown higher rates of vaginal
birth and lower rates of CS in planned home births in ‘low
risk’ and ‘higher risk’ women compared with planned OU
birth.10 In our study, 76.8% of women planning home
birth after one CS and no other pregnancies had a vaginal
birth, very similar to rates found in two studies of out of
hospital (i.e. birth centre and planned home) or birth cen-
tre VBAC in a second pregnancy in Germany.7,8 Higher
vaginal birth rates have been shown in US studies of VBAC
at home or in birth centres, but in groups where large pro-
portions of the population had a previous vaginal birth
and/or a previous home birth.6,16 In our group of women
with para 2+ planning VBAC at home it seems likely that
some will have had a previous vaginal birth, which may
contribute to the higher vaginal birth rate in this group.
Transfer rates in women planning VBAC at home were
high. In women with one previous birth planning VBAC at
home, the transfer rate (56.7%) was around twice that
observed in other ‘higher risk’ women of the same parity
and about four times that observed in ‘low risk’ women of
the same parity.17 It has been suggested that nulliparous
women may be a more appropriate comparison group for
women with no prior vaginal birth planning VBAC.18 In
the Birthplace cohort, around 45% of ‘low risk’ nulliparous
women planning home birth were transferred,19 so com-
pared with this group, transfer rates in women with one
previous birth planning VBAC at home were still around
ten percentage points higher (56.7%). Comparison with
data on reasons for transfer in ‘low risk’ nulliparous
women in the Birthplace cohort,19 suggests a possible small
excess of transfers for failure to progress in the second
stage and possibly a small excess of transfers after birth in
women with one previous birth planning VBAC at home.
However, the number of transfers in our planned VBAC at
home group was small and findings on reasons for transfer
should be interpreted cautiously.
Rising CS rates are a concern in the developed world.
Previous CS is the most common primary obstetric indica-
tion for having a repeat CS, and low VBAC rates are asso-
ciated with a high overall CS rate.1 The risk of some
adverse outcomes, including uterine rupture, increases with
increasing numbers of CS.20 Strategies to increase the pro-
portion of women having a VBAC are therefore important.
We do not know how many women currently have the
opportunity to consider or discuss planning a vaginal birth
following a prior CS, nor do we know why women in our
study opted for a home birth. Studies of women’s decision-
making about mode of birth in a subsequent pregnancy
after CS show that this can be complex and conflicted,21
particularly with regard to balancing safety with women’s
expressed ‘need’ to experience labour and ‘normal birth’.21–
23 These studies also demonstrate the importance of infor-
mation from health professionals in women’s decision-
making; in one study, women reflected that this informa-
tion could be unclear and contradictory21 and in another
that they experienced ‘latent communication’ from health
professionals who simultaneously presented ‘official’ mes-
sages of choice while revealing personal views which gave
women the impression that their choices would be
restricted.24 In this context, it is possible that some women
choose to plan birth at home after a prior CS because they
consider that they will not be fully supported to achieve a
vaginal birth in an OU. Our study suggests that the
chances of having a vaginal birth are indeed increased by
planning birth at home, but also confirms that the risk of a
serious adverse maternal or perinatal outcome in planned
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VBAC in any setting is not insubstantial. While we found
no statistically significant differences between the two
groups in the risk of serious adverse maternal or perinatal
outcomes, the direction of effect for all perinatal outcomes
was the same, with findings consistent with higher inci-
dence in the planned VBAC at home group.
Trials of decision-support aids for women choosing
mode of birth after a prior CS have shown that these may
help women to feel more sure about their birth choice, but
have demonstrated varied impacts on rates of VBAC.25,26
Local small-scale evaluations of specialist consultant-led
and midwife-led (V)BAC clinics to support women’s deci-
sion-making have shown mixed results in terms of increas-
ing the proportion of women who choose VBAC or have a
successful VBAC.27,28 More research is required to establish
whether specialist VBAC clinics are effective in supporting
women to achieve a vaginal birth following a prior CS in a
setting where there is easy access to obstetric, anaesthetic
and advanced neonatal support if needed.
Conclusion
Women in the Birthplace cohort who planned VBAC at
home had a significantly increased chance of achieving a
vaginal birth compared with women who planned VBAC
in an OU, but their chances of transfer were high (37%)
and the risk of an adverse maternal outcome was 2–3%,
with a similar risk of an adverse neonatal outcome. Current
guidelines recommend that women with a previous CS
plan birth in an OU; no change in this guidance can be
recommended on the basis of our findings. Further
research is required to identify why some women with a
previous CS opt for a home birth, and to establish how
those women whose preference is for a vaginal birth can
best be supported to achieve this.
Disclosure of interests
Full disclosure of interests available to view online as sup-
porting information.
Contribution to authorship
JH conceived the study outline; RR developed the protocol
and analysis plan with input from JH and YL; YL con-
ducted the analysis; RR drafted the manuscript with input
from JH, YL, MK and PB; all authors were involved in
interpretation of data, review and revision of the draft
manuscript and approval of the final version.
Details of ethics approval
Research ethics committee approval for the Birthplace
study was obtained from the Berkshire Research Ethics
Committee (MREC ref. 07/H0505/151).
Funding
This project reports on an independent study which is
funded by the Policy Research Programme in the Depart-
ment of Health. The views expressed are not necessarily
those of the Department. Birthplace combined the Evalua-
tion of Maternity Units in England study funded in 2006
by the National Institute for Health Research Service Deliv-
ery and Organisation (NIHR SDO) programme, and the
Birth at Home in England study funded in 2007 by the
Department of Health Policy Research Programme (DH
PRP). From January 2012, the NIHR SDO programme
merged with the NIHR Health Services Research pro-
gramme to establish the new NIHR Health Services and
Delivery Research (NIHR HS&DR) programme. The views
and opinions expressed in this paper are those of the
authors and do not necessarily reflect those of the HS&DR
Programme, NIHR, NHS, DH PRP or the Department of
Health.
Acknowledgements
See under ‘Funding’.
Supporting Information
Additional Supporting Information may be found in the
online version of this article:
Figure S1. Study inclusion flow chart.
Table S1. Gestational age and baby’s birthweight in
women planning VBAC at home or in an obstetric unit.
Table S2. Prevalence of additional pre-existing risk fac-
tors and ‘complicating conditions’ in women planning
VBAC by parity and planned place of birth.
Table S3. Clinical risk factors in women planning VBAC
by planned place of birth.
Table S4. ‘Complicating conditions’ in women planning
VBAC by planned place of birth.
Table S5. Transfers in women planning VBAC at home.
Table S6. Mode of delivery in women planning VBAC
by planned place of birth and parity.
Table S7. Chance of vaginal birth in women planning
VBAC by planned place of birth, parity and risk status.&
References
1 Clinical Effectiveness Support Unit. The National Sentinel Caesarean
Section Audit Report. London: RCOG; 2001.
2 National Collaborating Centre for Women’s and Children’s Health.
Intrapartum Care: Care of Healthy Women and Their Babies During
Childbirth. Clinical Guideline 190. London: National Institute for
Health and Care Excellence; 2014.
3 National Institute for Health and Clinical Excellence. Caesarean
Section. London: Royal College of Obstetricians and Gynaecologists
(RCOG); 2011.
1131ª 2015 The Authors. BJOG An International Journal of Obstetrics and Gynaecology published by John Wiley & Sons Ltd on behalf of
Royal College of Obstetricians and Gynaecologists.
Planned VBAC at home and in obstetric units
4 Royal College of Obstetricians and Gynaecologists. Birth After
Previous Caesarean Birth. Green-top Guideline No. 45. London:
RCOG; 2007.
5 Li Y, Townend J, Rowe R, Brocklehurst P, Knight M, Linsell L, et al.
Perinatal and maternal outcomes in planned home and obstetric
unit births in women at ‘higher risk’ of complications: secondary
analysis of the Birthplace national prospective cohort study. BJOG
2015;122:741–53.
6 Latendresse G, Murphy PA, Fullerton JT. A Description of the
management and outcomes of vaginal birth after cesarean birth in
the homebirth setting. J Midwifery Women’s Health 2005;50:386–
91.
7 Beckmann L, Barger M, Dorin L, Metzing S, Hellmers C. Vaginal
birth after cesarean in german out-of-hospital settings: maternal
and neonatal outcomes of women with their second child. Birth
2014;41:309–15.
8 David M, Gross MM, Wiemer A, Pachaly J, Vetter K. Prior cesarean
section – an acceptable risk for vaginal delivery at free-standing
midwife-led birth centers? Results of the analysis of vaginal birth
after cesarean section (VBAC) in German birth centers. Eur J Obstet
Gynecol Reprod Biol 2009;142:106–10.
9 Lieberman E, Ernst EK, Rooks JP, Stapleton S, Flamm B. Results of
the national study of vaginal birth after cesarean in birth centers.
Obstet Gynecol 2004;104:933–42.
10 Hollowell J, Puddicombe D, Rowe R, Linsell L, Hardy P, Stewart
M, et al. The Birthplace National Prospective Cohort Study:
Perinatal and Maternal Outcomes by Planned Place of Birth.
Birthplace in England Research Programme. Final Report Part 4.
London: NIHR Service Delivery and Organisation programme;
2011.
11 Birthplace in England Collaborative Group. Perinatal and maternal
outcomes by planned place of birth for healthy women with low
risk pregnancies: the Birthplace in England national prospective
cohort study. BMJ 2011;343:d7400.
12 NICE. Intrapartum Care of Healthy Women and Their Babies During
Childbirth. National Collaborating Centre for Women’s and
Children’s Health. London: RCOG; 2007.
13 Yelland LN, Salter AB, Ryan P. Performance of the modified Poisson
Regression approach for estimating relative risks from clustered
prospective data. Am J Epidemiol 2011;174:984–92.
14 Hashima JN, Eden KB, Osterweil P, Nygren P, Guise J-M. Predicting
vaginal birth after cesarean delivery: a review of prognostic factors
and screening tools. Am J Obstet Gynecol 2004;190:547–55.
15 StataCorp. Stata Statistical Software: Release 13. College Station,
TX: StataCorp LP; 2013.
16 Deline J, Varnes-Epstein L, Dresang LT, Gideonsen M, Lynch L, Frey
JJ. Low primary cesarean rate and high vbac rate with good
outcomes in an Amish birthing center. Ann Fam Med 2012;10:530–
7.
17 Hollowell J, Rowe R, Townend J, Knight M, Li Y, Linsell L, et al. The
Birthplace in England Research Programme: further analyses to
enhance policy and service delivery decision-making for planned
place of birth. Health Serv Deliv Res 2015; In press.
18 Rozen G, Ugoni AM, Sheehan PM. A new perspective on VBAC: a
retrospective cohort study. Women Birth 2011;24:3–9.
19 Rowe RE, Townend J, Brocklehurst P, Knight M, Macfarlane A,
McCourt C, et al. Duration and urgency of transfer in births
planned at home and in freestanding midwifery units in England:
Secondary analysis of the birthplace national prospective cohort
study. BMC Pregnancy Childbirth 2013;13:224.
20 Fitzpatrick KE, Kurinczuk JJ, Alfirevic Z, Spark P, Brocklehurst P,
Knight M. Uterine rupture by intended mode of delivery in the UK:
A national case-control study. PLoS Med 2012;9:e1001184.
21 Lundgren I, Begley C, Gross M, Bondas T. ‘Groping through the
fog’: a metasynthesis of women’s experiences on VBAC (Vaginal
birth after Caesarean section). BMC Pregnancy Childbirth
2012;12:85.
22 Moffat MA, Bell JS, Porter MA, Lawton S, Hundley V, Danielian P,
et al. Decision making about mode of delivery among pregnant
women who have previously had a caesarean section: a qualitative
study. BJOG 2007;114:86–93.
23 Shorten A, Shorten B, Kennedy HP. Complexities of choice after
prior cesarean: a narrative analysis. Birth 2014;41:178–84.
24 Goodall KE, McVittie C, Magill M. Birth choice following primary
Caesarean section: mothers’ perceptions of the influence of health
professionals on decision-making. J Reprod Infant Psych 2009;27:4–
14.
25 Shorten A, Shorten B, Keogh J, West S, Morris J. Making choices for
childbirth: a randomized controlled trial of a decision-aid for
informed birth after cesarean. Birth 2005;32:252–61.
26 Montgomery AA, Emmett CL, Fahey T, Jones C, Ricketts I, Patel RR,
et al. Two decision aids for mode of delivery among women with
previous caesarean section: randomised controlled trial. BMJ
2007;334:1305.
27 Loveridge S, Amu J. PA.39 Outcome of women attending the
Midwife Led VBAC clinic in a District General Hospital. Arch Dis
Child Fetal Neonatal Ed 2014;99 (Suppl 1):A29.
28 Harlow F, Dunlop K, Bircher C, Simpson P, Tinsley J. Impact of a
specialised ‘birth after caesarean section (BAC)’ clinic. Arch Dis Child
Fetal Neonatal Ed 2011;96 (Suppl 1):Fa93.
1132 ª 2015 The Authors. BJOG An International Journal of Obstetrics and Gynaecology published by John Wiley & Sons Ltd on behalf of
Royal College of Obstetricians and Gynaecologists.
Rowe et al.
